Introduction: criteria and research objectives
The present study aims to study Malaysian Public Universities' Websites using the correspondence analysis method. We evaluate performance of these websites based on criteria obtained from Alexa databank.
Alexa Internet was found in April 1996 and has now developed into the most popular website evaluation tool (Alexa Internet, 2009a) . Alexa computes traffic rankings by analyzing the web usage of millions of Alexa Toolbar users and data obtained from other traffic data sources. The traffic rank is based on three months of aggregated historical traffic data and is a combined measure of pages viewed and users (reach) (Alexa Internet, 2009b) . In addition to traffic ranks, Alexa offers other information about each website including visits, the percentage of people who visit a website (local and international visitors); number of inlinks which includes the number of websites connected to a certain website (indicator of reputation) (Alexa Internet, 2009b) ; pages viewed that reflects the average number of pages viewed by users in a certain website (indicator of quality of information and services provided by the website), (Dawson, 1997) ; and average time spent on the site and includes the average minutes a user spent per day on the site over the past three months.
This study examines the web performance and function of Malaysian public universities based on six criteria: traffic rank, average number of pages viewed, time spent on the site per user, number of links received from other websites, and percentage of Malaysian and foreign visitors. The universities' websites were grouped based on their correlation and also their strengths and weaknesses. The current study is concerned with answering the following two research questions:
(1) Which universities' websites fare better than others based on evaluation criteria? (2) Using correspondence analysis, determine groups in which Malaysian Universities can be categorized into and what are the attributes of each group?
Literature review
Using correspondence analysis in webometric studies and investigating websites based on Alexa Internet data are fairly new tool. In two studies, Berthon et al. (1997) and also Berthon et al. (2001) evaluated some industrial and telecom websites, respectively, using correspondence analysis and pointed that this statistical method could be used in webometric studies. Shen et al. (2006) conducted research to evaluate 15 university library websites using correspondence analysis. They applied six indices as library website evaluation criteria: traffic, visits, connectivity, speed, pages viewed, and freshness. Using this methodology, the authors classified websites into three groupings; each with its own attributes. This paper has discovered the relations among these websites and their strengths and weaknesses and gave suggestions on how to construct university library websites.
Many website evaluation studies have focused on academic institutions. Osareh (2003) analyzed the structure of 95 websites of schools of library and information science from 18 countries. Among them, 70 active websites formed the sample of her research. Using clustering and multi-dimensional scaling, she categorized websites into seven clusters including two national and five international ones. Also, a twodimensional map was made that showed five relevant clusters. Among these five clusters, two (one from USA and the other from Canada) were national and three cases were international. Aguillo et al. (2006) , in their research, evaluated Brazilian Universities based on criteria that included size (number of pages), visibility (number of external inlinks), and popularity (number of visits intercepted by Alexa). The results showed an exponential increase of the size of the universities' web domains. There was also an important increase in web visibility for these sites, but clearly at a much lower magnitude.
Onyancha and Ocholla (2007) in their study used link analysis to compare Kenyan and South African universities according to several indicators such as the number of pages, and the number of in-and outlinks. The authors examined the external out-links in order to determine the institutions targeted by South African and Kenyan universities. The networks or links between universities were also investigated. Web Impact Factors were calculated and reported in order to compare the universities' web influence. Results indicated that Kenyan universities, like most African universities, have embraced the Internet fairly recently; hence most of their websites are at an initial stage of construction. Comparatively, South African universities have made remarkable progress in their web presence and are at an advanced stage of development. This study recommended that regional webometric studies be conducted periodically in order to investigate and map web-related developments of African universities.
Research methodology
Information on Malaysian Universities and their URLs were accessible on the Malaysia Government Website. Twenty public university websites were found and checked one by one for their availability. The list of the studied universities' websites is provided in Table I . Six criteria including traffic, links, number of pages viewed, average time on site, and Malaysian and foreign visitors were selected in this survey to be analyzed by the correspondence analysis method.
Data collection was conducted in March 2009. Data were obtained by real-time monitoring from the Alexa Website (www.alexa.com) according to prescribed evaluation criteria (Table II) . For this purpose, each university website was searched in Alexa databank and the proper pages were downloaded. The necessary data were extracted from downloaded pages and entered into a Microsoft Excel spreadsheet. Correspondence analysis was used to analyze the data. Correspondence analysis is a statistical visualization technique, especially applicable for the analyses of large contingency tables. In the correspondence analysis plot there is a point for each row and each column (JMP, 2005) for picturing the associations between the levels of a two-way contingency table. Greenacre (2007) believes that correspondence analysis is a generalization of a simple scatterplot. The main purpose of correspondence analysis is to reveal the structure of a complex data matrix by replacing the raw data with a more simple data matrix without losing essential information (Clausen, 1998) .
Using JMP software, we analyzed data entered through correspondence analysis, the results of which will be completely described in our research findings. Since traffic and links' numbers were very large, in order to give a clear visualized graph, data provided in Table III were grouped based on the principles in Table II . Afterwards, statistical data of Table IV were analyzed by the JMP software.
Discussion and analysis of results
Based on data provided in Table III , this study crawled through and compared different Malaysian Public Universities' websites based on several criteria, including traffic rank, the average number of page views, percentage of visitors (internal and international), the number of inlinks, and spent time on site per user. The University Technology Mara has the best traffic rank among the others, followed by University of Malaya (24,500), University Putra Malaysia (24,972), and University Kebangsaan Malaysia (25,467). Generally, the traffic ranking after 100,000 is not reliable due to a shortage of data and so is of no statistical significance (Alexa Internet, 2009b) . The study focuses on inlinks which are links coming into (or pointing to) a web page and connectivity on the web has an important role on the reputation of a website. University Malaya has performed well in almost in all criteria. It comes second in traffic rank after University Technology Mara and has received a large number of links (468 inlinks), average time on site (nine min per user), average number of pages viewed (7.5 pages per user), and percentage of visitors (internal and international) especially international visitors (34.5 percent).
Another criterion for evaluating universities' websites is average number of pages viewed by users. Offering relevant information and variety of services persuades users to continue searching and browsing the links indexed by a search engine. Among surveyed universities, University Darul Iman Malaysia has the largest number of Figure 1 . The Chi-square test in Table V is highly significant, which means the universities' websites criteria and variables are not independent and the results are reliable. Tables VI and VII also are representing variables coordinates.
As shown in Figure 1 , the 20 universities' websites are classified into three groups. Figure 1 . Universities' websites and indexes graph 
Conclusion
The present research findings provide an evaluation of Malaysian Public universities' websites status in terms of their functions and performance on the web. Although, all universities have not performed well in all criteria, each university has benefits and advantages. Website administrators should pay more attention to the services provided in order to increase user satisfaction. One way to do this is to introduce their websites to other sites on the web in order to gain more links. Connectivity plays an important role in recognizing websites in extended virtual environments. Another way to enhance website ranking is to provide services that attract international visitors.
